Pro-inflammatory cytokines in paraventricular nucleus mediate the cardiac sympathetic afferent reflex in hypertension.
Our previous studies showed that pro-inflammatory cytokines (PIC) in the hypothalamic paraventricular nucleus (PVH) potentiated the cardiac sympathetic afferent reflex (CSAR) in normotensive rats. This study determined whether PIC in the PVH mediate enhanced CSAR and over-excited sympathetic activity in spontaneously hypertensive rats (SHR). CSAR was evaluated by renal sympathetic nerve activity (RSNA) response to epicardial application of bradykinin (BK). Inflammatory cytokine levels were measured with ELISA. In both SHR and normotensive Wistar-Kyoto (WKY) rats, PVH microinjection of PIC, tumour necrosis factor (TNF)-α or interleukin (IL)-1β, increased the baseline mean arterial blood pressure (MAP), RSNA and the CSAR, but anti-inflammatory cytokines (AIC), IL-4 or IL-13, only increased the baseline MAP. PVH pretreatment with PIC caused sub-response dose of angiotension (Ang) II to produce baseline RSNA and MAP elevation and the CSAR enhancement responses, but AIC (IL-4 or IL-13) did not. PVH microinjection of PIC induced greater changes in SHR than in normotensive WKY rats. In addition, stimulation of cardiac sympathetic afferents with epicardial application of BK increased PIC levels in the PVH in both SHR and WKY rats. Intrapericardial administration of resiniferatoxin (RTX) which abolished the CSAR decreased the PIC levels in the PVH to a lower level in SHR than in WKY rats. These results suggest that the increased PIC in the PVH in SHR mediated the increased sympathetic outflow and the enhanced CSAR, and that the augmented effect of Ang II in the PVH on sympathetic activity and the CSAR is also associated with PIC.